This Page [s Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEX T 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRA Y SCALE DOCUM ENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 




CT/EP 9 9/04560 

S 




Kongeriget Danmark 



PRIORITY DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH 
RULE 17.1(a) OR (b) 



Patent application No.: PA 1998 00892 
Date of filing: 02 July 1 998 



Applicant: 



Haldor Topsoe A/S 
Nymollevej 55 
DK-2800 Lyngby 



This is to certify the correctness of the following information: 



The attached photocopy is a true copy of the following document: 



The specification, claims and abstract as filed with the application 
on the filing date indicated above. 



Erhvervsministeriet 

Patentdirektoratet 



TAASTRUP 22 June 1999 



<gfa) 

O 




Karin Schlichting 
Head Clerk 




HALDOR TOPS0E A/S 

NYM0LLEVEJ 55 . P. O. BOX 213 . DK-28O0 LYNGBY . COPENHAGEN . DENMARK . CABLE ADDRESS: HALTOPS 
TELEPHONE: +45 45 27 20 00 . TELECOPIER: +45 45 27 29 99 . TELEX: 37 444 HTAS DK . REG. NO. 52370 



2 July 1998 
DK2557237003 



Process for the Preparati on of Ammonia 



GB-164.DOC 



- 1 - 

The present invention is directed to the prepara- 
tion of ammonia by catalytic conversion of an ammonia 
synthesis gas . 

Conventionally, industrial ammonia synthesis is 
5 based on conversion of ammonia synthesis gas consisting of 
hydrogen and nitrogen in a substantially stoichiometric 
mole ratio of 3:1. The synthesis gas is passed at high 
pressure through a fixed bed of ammonia catalyst particles 
of mainly magnetite, which is converted by reduction into 
10 the catalytically active form of Of-iron. 

The process performance is governed not only by the 
catalyst composition, but also by the size and shape of the 
catalyst particles. For ammonia synthesis processes operat- 
ing at catalyst beds with an axial synthesis gas flow the 
15 usual catalyst particle size is in the range of 6-10 mm. 

Due to a reduced flow resistance in radial flow 
type ammonia reactors the catalyst particle size employed 
in these reactors is between 1.5 and 3 mm. 

It has now been found that process performance of 
20 ammonia synthesis still may be improved in terms of a 
higher ammonia product yield when employing in radial 
ammonia reactors a fixed catalyst bed of ammonia catalyst 
comprising catalyst particles with a size below 1.5 mm. 

Pursuant to the above finding, this invention is a 
25 process for the preparation of ammonia by contacting an 
ammonia synthesis gas with ammonia catalyst particles 
arranged in a fixed bed, wherein the fixed bed comprises 
catalyst particles of the ammonia catalyst with a particle 
size being in the range of <1.5 mm and 0.2. 
30 By decreasing the size of the catalyst particles, 

the bulk density increases causing a higher pressure drop 
over the catalyst bed, and, thereby, an improved flow dis- 
tribution of the synthesis gas within the bed. 
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When operating the inventive process at industrial 
conditions an improved flow distribution of synthesis gas 
is obtained when the catalyst bed contains at least 10% by 
volume of ammonia catalyst particles having a particle size 
5 below 1.5 ram. 

The Table below summarizes the relative density of 
different particle sizes of conventional ammonia catalysts 
[KM?, reduced ?] commercially available from Haldor Topsae 
A/S. 



Table 



Particle Size/mm 


p rel . 


1.5-3 .00 


1.00 


0.8-1.5 


0.97 


0.3-0.8 


0 . 95 



At present a preferred particle size of ammonia 
catalyst arranged as fixed bed is obtained by mixing par- 
ticles with a size of 1.5-3.0 mm, 0.8-1.5 mm, and 
0.3-0.8 in a volume ratio of 40-70 : 10-40 : 10-30. 



CLAIMS 



1. Process for the preparation of ammonia by contact- 
ing an ammonia synthesis gas with ammonia catalyst par- 
ticles arranged in a fixed bed, wherein the fixed bed 
comprises catalyst particles of the ammonia catalyst with 
particle size being in the range of <1.5 mm and 0.2. 

2. The process of claim 1, wherein the fixed bed 
contains at least 10% by volume of catalyst particles 
having a particle size in the range of <1.5 mm and 0.2 mm 

3. The process of claim 1, wherein the fixed bed 
contains a mixture of particles with a size of 1.5-3,0 mm 
0.8-1.5 mm and 0.3-0.8 mm in a volume ratio of 40-70 : 10 
40 : 10-30. 

4 . The process according to anyone of the preceding 
claims, wherein the synthesis gas is passed in radial 
direction through the fixed bed. 



ABSTRACT 



Process for the preparation of ammonia by contact- 
ing an ammonia synthesis gas with ammonia catalyst par- 
ticles arranged in a fixed bed, wherein the fixed bed 
comprises catalyst particles of the ammonia catalyst with 
particle size being in the range of <1.5 mm and 0.2. 



